Background: Sport specialization has been associated with overuse injuries and is more common in larger high schools, which are often located in more urban/suburban settings. However, sport participation characteristics have not been compared between suburban and rural high schools.
Sport specialization is commonly defined as year-round participation in sport at the exclusion of other sports. 1, 11 While anecdotal evidence has linked specialization with increased risk of musculoskeletal injury, only recently have investigations actually documented this relationship. 1, 7, 10 Jayanthi et al 7 observed that high levels of sport specialization is an independent risk factor for injury, after accounting for age and hours/week in sports activity. These findings were replicated in a diverse sample of adolescent athletes. 11 Additionally, Bell et al 1 observed that highly specialized high school athletes were more likely to report a history of a knee or hip overuse injury. These findings support the notion that sport specialization increases the risk of injury in youth athletes. The prevalence of sport specialization among youth athletes is unknown; however, recent reports have estimated that 17% to 41% of athletes are highly specialized, and these rates are dependent on a number of factors, including sex, age, and sport. 1, 10, 11 School size may influence sport specialization prevalence, with athletes at larger high schools more likely than those at smaller schools to be classified as highly specialized. 1 Only 1 study has examined this factor, but the small high school investigated was actually quite large by many standards (n ¼ 603 for high school population). This leads us to speculate what the prevalence is in smaller schools and how this may influence other sport participation characteristics.
General recommendations for safe participation in sport exist to ensure an appropriate volume of participation in athletic activity. These recommendations include limiting the hours/week and months/year of participation in a single or organized sport activity. The specific recommendations include not participating in organized sport more hours/week than a child's age or 16 hours/week and not participating in a single sport for >8 months/year. 7, 11 Increased competition for high school roster spots may result in behavior that is inconsistent with safe sport recommendations (hours/week and months/year). For example, a high school with 2000 student enrollees has the same varsity basketball roster size as a small high school with 300 student enrollees. Theoretically, students at the large school might be more likely to specialize early because of increased pressure to make their high school team. Investigating how athletes at rural and suburban high schools differ on sport participation patterns may provide evidence to support or refute this difference. In theory, suburban areas may have access to resources that rural communities do not, which may increase the opportunity for professionalization of these populations. If we are to fully address the issue of sport specialization, then it is important to understand the effects of community location. Therefore, the purpose of this investigation was to examine differences in sport participation patterns between high school athletes at suburban and rural schools. We hypothesized that suburban high school students would be more likely to be classified as highly specialized, participate in more athletic competitions per year, and play in a league outside of school. We also hypothesized that suburban high school students would start playing their primary sport at a younger age, would have participated in their primary sport for longer, and would play more months/year and hours/week versus high school students in a rural setting.
METHODS

Participants
Participants were recruited from 4 high schools in Wisconsin during the 2015-2016 academic year: 1 large suburban high school (n ¼ 2271), 1 small suburban high school (n ¼ 622), 1 small rural high school (n ¼ 297), and 1 large rural high school (n ¼ 443). These schools were selected per their location relative to the research site and for their total population. Additionally, for a school to participate, it was required to have (1) an athletic trainer to coordinate study logistics, (2) support from the principal and athletic director, and (3) the sports of interest. Athletes were recruited from 4 sports: basketball, soccer, volleyball (female only), and tennis. These sports were selected because they are some of the most popular high school sports in the United States and they have high risk of lower extremity injury. 6 To be eligible for the study, athletes had to participate in 1 of these teams on a freshman, junior varsity, or varsity level and had to be between 13 and 18 years of age. This study was approved by the Institutional Review Board at the University of Wisconsin-Madison. Informed written assent/consent was obtained from the athlete and parent or guardian prior to participation.
Survey
Participants completed a self-administered questionnaire prior to the start of their high school sport season. The questionnaire consisted of demographic information, a sport specialization scale, and sport participation information. The questionnaire took approximately 10 minutes to complete and was in a hard-copy format. Respondents were asked, "For your primary sport, how many competitions did you participate in during the pervious 12 months?" Individuals were provided ranges from 0 to >101 in bands of 10 (0-10, 11-20, etc). These categories were reduced to 3 classifications to streamline the analysis: high, >60 primary sport competitions; moderate, 30-60 competitions; low, <30 competitions. Sport specialization status was classified as low, moderate, or high per a 3-point specialization scale. 7 In most cases, responses were limited to the past 12 months to minimize the effects of recall bias. To ensure accuracy of the responses, a member of the research team reviewed questionnaire responses in person with the athlete at the time of administration. Additionally, the questionnaire was reviewed for best-practice standards by the University of Wisconsin-Madison Survey Center, an organization internationally recognized for its expertise with survey research.
Statistical Analysis
Data were summarized as means ± SD, frequencies, and proportions. Chi-square tests were used to calculate odds ratios to investigate differences in suburban versus rural settings in (1) sport specialization classification (high, moderate, and low), (2) likelihood of playing on a team outside of high school, (3) number of primary sport competitions (low, moderate, high), and (4) likelihood of exceeding recommendations of 8 months/year and 16 hours/week of primary sport participation. Independent t tests were used to compare rural and suburban high school athletes on continuous variables. Statistical significance was set a priori at P .05, and all analyses were performed using SPSS statistical software (v 22.0; SPSS Inc).
RESULTS
A total of 354 participants (222 females) enrolled in the study (Table 1) . Occasionally, a participant chose not to answer a question. In most instances, this was due to time constraints on the athlete (ie, needed to attend practice). For most variables, this resulted in 1 or 2 missing cases per variable, with the number of years of participation in the primary sport missing 8 cases. Cases were included in all analyses in which data were available. The overall specialization rates were highest in soccer (n ¼ 120; high, n ¼ 44, 36.7%; moderate, 30.0%; low, 33.3%), followed by volleyball (n ¼ 102; high, n ¼ 23, 22.5%; moderate, 27.5%; low, 49.5%), tennis (n ¼ 51; high, n ¼ 10, 19.6%; moderate, 21.6%; low, 58.8%), and basketball (n ¼ 77; high, n ¼ 13, 16.9%; moderate, 20.8%; low, 62.3%).
Suburban high school students started their primary sport at a younger age (t 1,351 ¼ 6.2) and thus had more years of participation in their primary sport overall (t 1,344 ¼ 4.9) ( Table 2 ). They also participated in their primary sport more months/year (t 1,350 ¼ 6.3) and hours/week (t 1,349 ¼ 3.5). Suburban high school students were more likely to be classified as highly specialized (w 2 ¼ 52.5, P < .001) and more likely to participate in a league outside of school (w 2 ¼ 18.4, P < .001) as compared with rural students (Table 3) . Suburban high school students were more likely than rural high school students to participate in a high number of competitions in the previous 12 months (w 2 ¼ 16.5, P < .001), play their primary sport >8 months/ year (w 2 ¼ 27.8, P < .001), and exceed 16 hours/week of primary sport participation recommendation (w 2 ¼ 15.0, P < .001). Finally, 10% of high school athletes in this sample reported participation in >80 competitions in the previous year (Figure 1) .
DISCUSSION
This study found important differences in sport participation patterns between high school athletes in rural and suburban settings. Specifically, athletes in suburban high schools were more likely to exhibit sport participation patterns that are associated with increased risk of overuse injury. These include being classified as highly specialized, playing their primary sport >8 months/year and >16 hours/week, engaging in a high competition volume, and participating in a sport league (ie, club) outside of school. Additionally, as compared with rural high school athletes, suburban athletes started playing their primary sport at a younger age, had more years of participation in their primary sport, and participated in their primary sport more months/year and hours/week. This study adds to the body of knowledge regarding sport participation patterns of youth athletes and how location may influence these results. Sport participation behaviors are driven by a variety of factors. Claims in support of early sport specialization and year-round participation include gaining a competitive edge, faster skill development, and increased opportunity to make a high school team or achieve a college scholarship. 5 However, there is evidence that sport specialization is not necessary for reaching elite levels in sport. 10 Claims against early sport specialization include preventing burnout, precluding social isolation, and enabling diverse skill development. 5 However, medical experts are concerned about sport specialization from an overuse perspective. 3 Sport specialization increases the risk of overuse injury in young athletes. Jayanthi et al 7 observed that athletes reporting to a sports medicine clinic with an injury or overuse injury were more likely to be highly specialized than healthy athletes reporting for a preparticipation physical examination. In a separate sample of >2000 youth sport participants, highly specialized athletes were more likely to report a history of injury and overuse injury than were athletes classified as having low levels of specialization.
11
Various recommendations related to time (months/year or hours/week) exist to help guide athletes, parents, and coaches to mitigate excessive injury risk. In this study, the recommendations that we focused on were months/year, hours/week greater than age, and >16 total hours of organized sport per week. Previous research identified meaningful associations between injury and all of these recommendations. 7, 8, 11, 13 For example, adolescent pitchers who participated in baseball competitively for >8 months out of the year were 5.05 times more likely to sustain an arm injury than pitchers who competed <8 months out of the year. 8 Research has also established a linear relationship between hours of organized sport exposure and risk of injury, with the risk of injury peaking for athletes who participate >16 total hours/week. 13 Youth athletes who played more hours per week than their age were more likely to report sustaining an injury of any kind, an overuse injury, or a lower extremity overuse injury in the previous year. 11 Suburban athletes in our sample were more likely to exceed all these safe sport recommendations. Sport participation patterns of suburban athletes may place them at increased risk of injury; however, this is theoretical since we did not assess risk. Additionally, while these volume recommendations may serve as good general guidelines for youth sport, it is unclear how wellknown they are to athletes, coaches, or parents who interact with youth sport athletes.
Another interesting finding of this study is that suburban high school athletes were more likely than rural athletes to participate in a high volume of sport competition. In fact, suburban athletes were 3 times more likely than rural athletes (odds ratio ¼ 3.1) to report playing >60 primary sport competitions per year and twice as likely (odds ratio ¼ 2.31) to report playing 30 to 60 primary sport competitions per year. Competition injury rates are higher than practice injury rates; therefore, suburban athletes might be at increased risk of injury owing to their participation in more yearly competitions.
2,14 When we restricted the sample to only athletes who reported playing in >60 competitions per year, 49% reported volleyball as their primary sport, 23.5% soccer, 19.6% basketball, and 7.8% tennis. These sports may be a potential target for interventions and awareness campaigns, as they had the highest proportion of high-competition athletes. Note, however, that tennis is not as popular in the north, and so we urge caution in interpretation of these individual sport findings. Additionally, this analysis may be limited in that competitions may not be equivalent among sports (eg, 40 tennis matches may not be equal to 40 soccer games). However, it should be alarming that approximately 10% of high school athletes in this sample reported participation in >80 competitions in the previous year (Figure 1) .
One in 20 rural athletes was classified as highly specialized, as opposed to 7 of 20 suburban athletes. The proportion of highly specialized athletes in this study ranged between 4.0% in the rural setting and 37.6% in the suburban setting. Overall, 25.6% of participants were highly specialized, which is slightly lower than the 36.4% that a report on the specialization rates of high school athletes cited for highly specialized athletes. 1 However, in that study, the high schools were all located in suburban settings, so community demographics may explain the differences in results between the current study and previous research. Regardless, approximately 1 in 4 athletes were classified as highly specialized, which is concerning because this represents a large number of athletes who are participating in sports and are, theoretically, at increased risk of injury.
As compared with rural athletes, suburban athletes in our study started playing their primary sport at a younger age and as a result had more years of primary sport participation. Some of these differences in sport participation may be explained by access to club teams outside of school, which are often started at young ages and may not be available in rural areas. We observed that athletes at suburban schools were 2.6 times more likely to belong to a sport league outside of school in their primary sport. In rural communities, the high school team may represent the only opportunity for sport participation and competition. Conversely, suburban communities may have access to other clubs and leagues beyond the high school team. In fact, in many suburban/urban communities, there is a trend toward participating exclusively in club sports, which are started at a young age and continue into high school sports. Anecdotally, one of the selling points of club team sport participation is increased exposure to college coaches through showcases and travel tournaments. Health outcomes are related to a variety of factors, including demographic factors (eg, sex and ethnicity) and socioeconomic factors (eg, education level and income). These factors are also related to overall health. 4 Residents of rural areas have barriers to physical activity, which include decreased proximity to sports facilities. 12 However, there are many aspects of rural life that are beneficial to health, including strong social networks and high quality of life. 9 Additionally, factors outside of sport, such as work responsibilities, may affect sport participation and were not investigated in this study. It is beyond the scope of this project to dive into the complex relationship between health and community location. However, it is important to establish differences in sport participation patterns based on community location, as these may indicate places where increased education and awareness of safe sport participation are needed.
Limitations
Several limitations in this study should be noted. We did not prospectively track hours/week or months/year of sport participation, and so our results might be influenced by recall bias. Additionally, we attempted to recruit a large rural school; however, the school successfully recruited was still smaller than our small suburban school in terms of total population. Another limitation is that the participants were recruited from the same geographic area, from limited sports, and from only 4 schools, which may restrict our generalizability. Sport specialization rates and sport participation patterns may differ by region and/or socioeconomic background as well as sport. Future research should investigate sport-specific specialization rates to better understand how they are affected by location. Finally, we did not record response rate in this study, so we cannot compare response rates among schools.
CONCLUSION
High school athletes at suburban schools are more likely than high school students at rural schools to exhibit characteristics associated with year-round, high-volume, specialized sport participation. Efforts aimed at safe sport participation may need to be targeted to these groups, as they seem more likely to exceed safe sport recommendations.
